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(54)Title: ADAPTIVE ARRAY TRANSCEIVER 



(57) Abstract 

An adaptive array transceiver wherein: 
received baseband signals from antennas (ll t 
to 11 Q ) are multiplied by weight coefficients to 
effect linear synthesization, judgment signals 
arc lagged by one symbol and multiplied by 
feedback filter constants (W b *) to produce an 
intcrsymbol interference; the intersymbol 
interference is subtracted from the linearly 
synthesized output (Y(i)), and the resultant 
output is subjected to sign judgment, and the 
sign judgment signal is outputted; and an error 
signal (e(i)) representing the difference 
between the input of a judging unit (17) and the 
judgment signal is generated, and a parameter 
estimating section (71) estimates weighting 
coefficients (W, * to W Q *) and the feedback 




28,, 



filter coefficient (W b *) so that the square of the 
error signal (e(i)) is minimized. On the 
transmission side, the transmission signal is 
lagged by one T and multiplied by W b *, and 
the intersymbol interference is subtracted from 
the transmission signal to give distortion to the 
signal. The resultant outputs arc multiplied by 

W, * to W Q *, respectively, to generate transmission baseband signals to the antennas (1 l l to 1 1 Q ). 
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Trans mi salon / reception 

demultiplexer 

Received baseband signal 

generator 



21 ... Training signal memory 
23 ... Parameter estimating section 
2B 0 ... RF modulated wave generator 
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(57) [gift] 

fia<z)T>^i ii~i i«*5©sf^n>Hf 

w^scwi • ~w» • &ztmm&y -ik? «»wb • & /i ^ * - 
^»«au7 i -eaurr*. mM«>iTtt^Mm^* 1 ti 

r>5r*-l li~l li^oa*"*— X/X>F«^*fl! 
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^tt^^oi^ff ^t±i2nmmm*> y^m^t^* 
±t 3§ft ^-^ >\ y y m^m 1 ±t& * 5 * m^mmm ^ y-xMm t ±13 

^i:±I3'j»iiB7 )\,$m&ft.1sL Is&tiTZ^* -*W.tt%Lh, 

s&m£?#t, ^fff^-^e»±i3«^esiesfi^Mffb, tommm^iMmm 

±mmm-<-^y km^sr Fm&mz£Wki;Xttfo??>±im%:&m-T> 

2. ts^KDT^^^^Tn-jSSff^^^T:, ±i33Sfi^fi^^m^© 
mmzmm u ^enc j; ^ x &mtm$titz±mmmmm^*±imm'<-x^ 
y Y£.f&^miz-$z_ %mm y ■< j^^&ttmf *>nx^z a 

3 . it mm 1 (dt¥7j- <7T\s-i m&mmc&^x, 2 iz±$mmmm^(D 
mti&^&bviisbtzmommftiztez <t ^ tmrnmrnmiztt u^^. 

n o ^ v sl a mn-^m &m-t nx v > 5 o 




4. rnxmi, 2%&$(D7<y7 ; T4 77\s-<m&mmz&^x, ±tm^\^. 

?mfemmmi/>*ME*5£ Lxmti-tzmmmTts ±.im^^m^im 
t±.izmfem^t<Dmfr*±mmmm^£ Lxm^ir? ) m2mw^t^tso 

5. mxmi. 2%\tz(DT^^^^T^^m^mmz^x, imm^m^. 

n^®t, ±mwmm^<D 2 m**,&mmt. \,xm%mm^ <t <o m^mi^n 
m\ ±mm7iL<mzaiti?-z>£m^ m.m^y^)^m^±mmmmM^y^ 
mw%£ vxmtiirimxm^m^mt^tso 

6. m&m5<DTyy'zrj77\s4xkg:mmiz&^x. ±mmm&y -o^^m 
it, m^(D±mm.m^ yx^mm t immm^y ■< ^*&mt(DSifr&frmm* 
n^m.»^mt. ?<Dmmmm£mm&<D±.izmmi/y*M%mtzmnu z 

7. mimbcDT^y^^^Tv-^m^mmiz^x, tmmM? ikz^wl 
it±tmm^y^jmmt±ti'\mmy * ^mmtcDm^xL^mw-^omm 
mw^mt, *<Dmmmmtm£<D±immi/y*)i<&m£it)>mL, ^cornm 
%im*±mmmfm£ {.xttitir^mmmmt^tio 

8. m^m5(DT^y7-^^Ty^m^mmiz^x, *-*mfe^& 

y*MmtLx\ti$tifz±immi'yxjv&ffit, ±%zmmmt, ±i3§ 
m^-7,^y h'm^mtfcm-3^x, ±im^{timm.t±mmmmy -< 
$k&mfe?z^mx&t), gm^-x Y(Dm.myy^)^xwLitm\\znmt^±. 

9. tt#iji5 07 y7Tj77u-(m$:mmz&^x, ±m^^^-^m^m 
it, ±m^*-*Mfemmmi'yrtMn^£[.x±mmfe{m&xt>zn, ± 
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%m&tt imwi t ±mmmm y -< )\<t>mi*m?z'rz>>^ * m%m& t ^ 

o 

>^«*©«»^>Ji«;i/^<7^-^itSft»Tl/T, C©fc^©±fBM*{t(t 

1 1. ooT^y^^yTv^m^mm^^x, ±mm^mfe^mtz 

12. 2Xtt3©7^r-f ^7l/-f »Si«C*^t, ±IB«^^ 
■TS* l«5RJIIJH&i:* *©ftJMS*£Jib£fc**fc*©*±8B^ifc«*i: bT 

13. mam2(DTvyy'^yTv-(m^.mmsz^x, ±Mm^m,^m±, 
m-rzmi v^yy^— v-;vy * *ne.©siJMS*sjBb^to-a-±aB^ 

ny h-m^tLxmtj-r^o 




i4. n*mi z(D7?-7j-4 fTv-im&mmi&^x. ±mmm^^mt 



ti*;v\'y,m^-t5^&ii} i mi<~>nx^z>o 




*)mm^&tt%&mm : %mitm\z, *<Dmit*mi*m^xwim-tz><> ry/f 

{m<D®.m, mm*mwvx-&f8.-t2,z£iz£r)^ 7u^7>ft^bto 
jsipitsi o*mmmzfflffl\sXT®m.zmi£-rz>z-£-&xg?>o micsvrw- 

&mmM 2RVM 3 ■&<b<D%m : fa*Wz.Z>tztb, ;f£»«M 2&t>*M 3 (Dfimzft 

ut7n'7>rti itDryri-vi yzTifx&m-znzTBznz-, &m 

0 2{iTDD(Time Division Duplex)#5SC;fcttS 7 U — AfltE)<;£^f <, TD 
D*^T-(±. 0 2fTA£^-f ^JxJi^tb^Ml, M2, M3*S|b]-MI« 

±<)\e\uvlx^-x vmzm^w&mzmmu T*)mBx> lx^-z. h# 
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^•s^st-fc^ mm-rz±*)^-z hm^tr*)^-* hmmtimmtB.m 
yz&mtt&z t^^Ts ±!?(H]i^T-ff htitz^m-ryr-ry-i y 

jH" , B-5-87, 1997^«?tf«l(i^^^^ (C^^tlt* ^©flffig* 

yjaa8T s tt^ii©s/ >^;upwt c» bi> i:-r « . 

1 1 1~ i iQ*e>sis»*si 2 i~i 2Q£s^£§{ii£tts *n-en*r*s-r« 

^-X^>HS<Ifi^g£tsl 3i~l 3(jT-^-^^>h*^f3^g|^n, Sff^ 

ne-^i: bTtn^as? i 4i~i 4Q*>e»ffi^^nSo £<rt\ 

1 3 i~ 1 3(j(iS«g)5 1 3 ^Mbt^S. -<-^^> KM 

0 m^RTy^i-i i i~ i iQ3&>&©»raiRse«^t«jffi;-rs5<i^-^vt 

>K«^xi(i)~XQ(i)«i s a^Sitggl 5 i~l 5Q?*ft*ftfi#ttfr««wi* 
~w Q *#JgJ|t«*ft&&s jtStiOffSI 1 6 7fSV^*nj|c$n-&ritM%y(i)i:b-CiH 
A^w. ^ ©fi^t{t^»wi*~wQ*&»5S<j{c lit 3 c fcr- t w 7- >^ 

1 lCSlTVrty-f >©fi|pH4^JfflI^-SC:fcASft, fct« 
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1 5i~l 5<itmmi)QWi!sl 6l*UB-&l&ffl2 0 Zmf&lsX^ Z> o «£i§l 7tt 

. SfifS^-fis 0 2 T-iJifl^ bfc <£ ? £ M^-^ y^i^o^c^-^ff < 
mT•&bl'-->ym^* : e , ) 2 1 #awj-rs v\y-~y^m^, m< : r~^ 

fi^EMTftt«lS£fi^*ai*-rs. 4£3Rttff82 2(±, ^^^^@ES1 9©UW7 

T% JfilJfcSl 7, y^llBl 9, hV-->^«^ ; E'; 2 1 £«Sttff8 

2 2 ttfg^ttggB 2 4£flffi£bT^3o /t^jc— ^JijE*2 3HU S(H^-^^* 
> K®^Pxi(i)~ X(J (i)i:MM®^e(i)&.A*i:LT, MUfH^eU)© 2iH¥i$ 

»i§2 7i~2 7(j^tA^$ftSo Wmmm%i2 7i~2 7qT*{^ i£Mfi^fc± 

»©s#ttfr«^i*~wQ*fc*ft*ftii&j|£-r*. z.titts mmr>zri-;i*-> 

>; y K 2 6 2 7 1~ 2 7 QttS£{f "C— H^gB 3 0 bT 

1^3. «^P^2 7i~2 7Q©Qfl©tB^ifi^tt> SHi^-^^KM^b 
TRF KMtt*B£S 2 8 i~ 2 8 QT-^ft^ftR F C£»3*U 
SI 2 i~l 2Q*aoT»J«;-r-B36S«ffl7 , >5 l ^-l 1 1~ 1 lQA>6S{§2ft3 
„ RFtIM4^2 8i~2 8Qtti£{§gP2 8£#|j$bT03o 

±l3©^-^^*> P3H1A^B^S 1 3 1~ 1 3 R F 2 8 1~ 
2 8 Q tt, U7fi^4S2 9 #UWj UTfB^CiDs flUKS*"* 

> 3 1- b y X3 >j t- h £*t a o EI 4 £ t > h* SWfll^B^S 

1 3 q (q=l,-,Q)©*^ft*-r. A^iiTf 3 l q frZXJjt Sg«$EfcJU fgifct^ 
7>>X3 2Tfl8(I$ftfc»fc^W XUy K3 3f^n5. ^CDlofflfif 




fc£tf>rnj>^£ft^y*;HI*ca^«*ftS« >W ?"U y K3 3 J:D©flb 
#©«*tt#fflS3 8T- 9 OJgffiffllHlteUfe^A' U Tff^i:Sffl§3 9T-|gJI£ 
ft, {E«i3i7^*4 l^A*f;*ftfe&£A/D£g|g§4 2T-1t>^U>^ 
ft, r^>^Mf{:^tv5, iCawmH^ttfc-Tfc A/Dg?g|g§ 
3 7 ST>*4 2 ©a*ttl(IWIHtft«[®^©ra*BfiR»ZiVifiSD«»Cffl^ U 2oS 
^fcttSf^-^/^ K«^x q i: UTtH^SS? 1 4 q A^ttWJ&tU 03©* 

H5t:RFgaiS«54«2 8 q (q=l,-,Q) ©««***-. A*«F?4 

^•ii^ias 4 6 t- 9 o mmmm * + u twjpsijhs 4 7 1 «t t> * jm? n 

3. Hllli§4 5&Z>*4 7©m^{±S0»^4 8fM^ftfet, ^fT>^4 9T* 
«Mf£ftN tHM?5 1 q A>e.tll^^fU H3©£S#*«1 2 q ^)gT7>7 1 ^- 
1 l q C0»&;¥ft3. 

i3CfNbfc7^7r^ ^TU-f^lSit^T-tt, £3Ej£©£3@$N:ft<$ 

n©^ >#;wn»i t ©0. 2<g i f> « < & s tn^mTm^mmx- £ & < & * 
© i a &ajE*#sy*-r 5^ bp aoscawtt 7 x - *> > y ^ c * v ^ t > 

ftSSW^&OaffiSEttT^SEi: bTI&ffe^ftSCT-fttKtC&oT 
#S«©^«&^&TT$«©*SQ^fc*-ftHU Q- 1 ST-C^Ff^bfr 

£^b#§©$&iS£W>n b& < Tfcts: e> t\ ^ibcsiiioa- k v^rmm^ 
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wi^-*^ h*«^p&m*f-r ag/t^sts 

±S3g«^-* > * > Kfl»S ±13; * 7 ^ ^ > ;H8^ 1 ±13 

WRk±lffliW^7 >f ;i^«R*Jfs£ Lffi*t5^7^ -^JlS^ai:, 

±xzmm>? 4 KtmtLit, mm Ltzmmmmmzmi^^mw- Lxmfe&m 




±iBfi**i**sau s*j£»»ftfT$ $©Tfc <t^ u 

laa©®*^^ 

H3tt8»®7^f-f ^7W££M«©liflf$«J*£^-r:/n y*E| 0 

0 5 i±0 3 C*tt S R FXIIttft^S 2 8 ffl«M6fl«J»J5K*^-r ^"D y * B. 
m 6 ttd©*«fiO^Jfi«| 1 tDtKHAft^t^n * 

hi 7 ttd©^B^©*ss^ 2 * (or???-* 7Tujm<t&mffi<Dmmmi&%:7ri 

hi 9 ttia 7 ©^f&*«****t&»ffi:/P >y 

m i o «0 7 <Dm<Dmtmmmz^-rmmm7z> * * m* 

mi mm 6 (Drnzmmmz^-rmmm?* ? ? m B 

m i 2 izm 7 ©stffe©^^jswis^-r^ifg*fig^p * * 0. 

■mm?***®. 

mi 4 ami 3c*tt* h5>^t— y-^-f^©iwif!«3pr^Dy^ia 

o 

m 1 6 At* h v-->y<m&mfc*>^Tmmmnm7 1 xm-nwmmm 
mm. 



# 
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2, 3 s fiWRFSaH*«4ffl2 8CD* 

J&i±03£:fctt3&©£|pI$;fc©TN 0K«::/D y^©<fr£^UT&3<, CldT* 
(is t>r'J>yMIT s li-»«ITtfU<. #Sj£©iI®«©«*« 
®BSfffl£ 1 Tfc-TS. *W^F 1 4 1 — 1 4qfre>&S'<-W> K<I*Wxi(i)~xQ< 

i)&\±iirz> 0 m^myy^±i i i~ i iQ*&©ffla«g««^fc*K5-rs 

S®^-X^>MI^xi(i)~x Q (i)tts MfUfiiffS 1 5i~l 5Qtffi*«-W«» 

<a^y(i)££fiR-r.B S. 3 asUIRJHSl 5i~ 1 5QtajHiDlf 
« 1 6 UJSW&im 2 0 LT ^ So 

--y?m*%*$m%li2 ^j5K{I^i:©§IMM^e(i)£l§£o 
©7^;i/*«ifcw b *fc:*tt&) su t «^(t^wi*~w ( j*^«l^1-?.o hu--> 

vmmzm < ^-iWi^EfST-tt^-f ^tuss 1 9 tt*y^« 1 7 #m*rr 
wcKfr-rSo 

^©fSJfifcl-CfcfcJX-f y^0»l 9©tb*T-$>5«*^>^;uft^a R (i)$:®M 

**t£ u& *>©•?* »k mmmmme 3&mMMy 4 >\<*B6 4*mi&Cx^z 

. «filj«lf§§6 5tes W^IBTftftllNc-i-Sfcft* ^S«^y(i)*»e>«HW§^& 
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Miffe(i)i:UT(ti*U 5 7 1 II1?6 2, ft 

|R«JHg2 2SV6 5, flSS17s ^-f f f 1B1 9t Mz-i^fll^* 
•J 2 1 fcfc, ©^JRI^fflJ 6 7 &ft& U A94tt£ff 6 7 £<J§il7 W 6 4 

£S«ff*©^b3§6 6 £fitfiJtUTV>£o Sfe, «g?K^SP2 0 fc^bH6 6 fc* 

«£®^T-fc£>affifil^m#aR<i-l)i:> K3Hi^e(i)fc*A*tb-r, HMffl 

fcjfe^Tfck 7>T-^-©^^Qi:-rn«Q- 1 £T-©^$«bMfc*T-#&^© 
(3 ft § o 0 3 IZ jj* b £££*© * ©tts S^Wggfl 24C :|3^T^J««9 

2 o c^r-rsa^MWfiBSw^-wQ's^JW-rs c fc-ei»*;*nT b* a 
»©-> >#;i/*gf§ bfc i: S fc JttH bfc«HWB7 -f ;i/*«»Wb*S«***S 7 
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tttt^wi*~WQ*£^©££{£t?Tii«^-;*M> r'£/j£SI53 0 tzMl>X@.5z. 



il3l<» StfiMfi^ («5le>>tf;Hi^) b(i)©I$fiSVQ$tfl(c*5(t^fI^ 
©ifc£Mi;-r3^ modulojH»g|5 7 2tt^©jS»^{a T (i)-wb*b(i-l)}{3^Um 
od2M«»£fTOo EP^ 

b(i)={aT(i)-wb*b(i-D}mod 2M (1) 
£»»-r 5 C ttit), «^MSC#I 7 5 ©M®!£i?l©*^Xfct^#-M~+M©M 
mc^ fc*§1§rs * ©I^Xfct/tfgJU^ L2M©Si«g£MffX«±iDllir£ c t 
iZte*), -H~m<DffiMftlZi/7 h^-a-SCfcAST-^Sc QPSKtSCi^ M 
= 2T-&3o C©ia«(±, ii«Mfi^-b(i)#ii®^7 3, «JSII!IJ»i§ 7 4 £M 

xmmmnmi sizmmztizztizj:^ fcmm<DVimiz£-?x>mm)i<-7& 

%WLLTL£o<D*ffi<-tzSbX'$>?>o &W]m<D&mMtt.Z.(Dmod\ilomn% 
%l&lsXm^m%.*?Z<&m&&&o z<Dm*modulommzJ:Z>ftffi.ffi±&, #1 
X.&Harashima et al, * Matched-Transmission Technique for Channels with 
Intersymbol Interference" , IEEE Trans. Commun. , vol. COM-20, pp. 774-780 
.August 1972 lZ7jk£tlX^&&, £©#gBJ3©<fc? ftT^*:/-^ ^TV^^O^m 

Mi)\z^m%ntzm^itmtz^mmmmui)k.-rz> 0 zzx, mmmn- 

i§7 5, modulo?Hfff§7 2, »5IJSt?7 3 RWm.mm»m 7 4 (±i£«MSC 7 6 £ 
«fi£bTV^o ^g§7 7, 7 8£o^TM£irr£3££U ^^T*(±«ffG0 

=Gi=i£*»-rs*)©i:i-s (int.^©Hffi^J-ett«B§bT*>.t^) o ;r©£? 
**^u a-*** >y-rs Bftti. c®ss««^**«-rss««it:* 



* 1 
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gttzx'&zon^rsTmizm^-tz mfr* mm m ^a T ( i ) *> h^m i % » 

Pir^SitW^nTi!) 4 ?)^^ /'J>yh-2 6 Sit, «Sftflll|gS2 7 1~ 2 7q 

^txtiztiZo m.mmum2 7i~2 7qt-(±s 



1-2 7Q©Qfi©fctl^©^tt, jMfi^-^/ty K«^-i:bT> {±5^3^4 4!- 
4 4 ( j^f 5 RF^gS^^2 8, 2 5It71/^7>rtl 1£ 

#t,^n?.o 3ct% ^7^*957 9 ^ s^yvv \* 2 6 tm.mmmm2 

7 1~ 2 7 Qfefciifi^-;*^ K^gP 3 0 *mWL U SISSgfl 7 6 
> h-^gp 3 0 (ijMftT u 7*u n -^-f >^sp 7 0 *mm lt t > s . 

y(i) = aR(i)+wb*aR(i-l)+e(i) (2) 
tttZo y(i)©zgE*ScY(z-l), a R (i)© z ^SA E (z-l), »Ve(i)fflzS«S 

e(z-1)^ut, &(2)*z$m?&rt. 

Y( z-1 ) = ( 1 +wb*z"l )Ar( z-1 ) + E( z-1 ) (3) 
£&£o filffi^ WV^l/^/P^©zfMH(z-l)i:t5i:> 

H(z-l) = (l+wb*z-l) (4) 
fc&S. a6MMM^b(i)*«««^aT(i)i:«jWB7-f;^«»ifb*ftffl 

b(i) = aT(i)-wb*b(i-D+2Mc(i) (5) 

z^glSB(z-l), a T (i)©z^g&£A T (z-lX c(i)©zgf&£C(z-l)i: Ut, 5£( 
5)Szfit-tth 
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(l+wb*z-l)B(z-l)=AT(z-l)+2MC(z-l) (6) 
tttZo £6>K5£(4)£ffl^5h N 5£(6)(i 

H(z-l)B(z-l)=A T (z-l)+2MC(z-l) (7) 
tttZo LZZX\ H(z-l)B(z-l)ttgfiiSfc;j3f*5Sfie*-r?ifc»K Ctl#ai(i) 
© z ^gSA(z-l) i:2Mc(i)© z ^^2MC(z"l)i:©ffi(c^ bo to 5 £ tits SMft 



3§6 6tt, fS^J^g(5 6 7 ^C*5V^T^^S^*^il®^ctS^F^^^£l^* 
bT^3©T\ #^©®M&©S###^£{&bftTO&0„ ^OS^I^*^ 
tfflV^TyXrr-f ^YU-im<tS:m^6 0 ©^f^H 7 K^lTo C©IIS60!l 

T-«±^b^6 6o«^*ij^gi56 7izm*.mmfemzm^z> 0 -efflfk©^ 

>>>^;U)^WTf'^b<, #3&©iIM$©e*il3iIB#flfl£ 1 TfTZo 
m?l 4i~l 4qA^©S«-<-^^*> H«^i¥xi(i)~x Q (i)tt, ««S#g§ 

1 5 1~ i 5QT-mfrmmmi*~v<f*zti?timn£ntz&, mmmn^i 6 

$tlfe#S»©^M^y( i ) S a t * S T* § 5c 
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